Apparent superoxide dismutase-like activity of immunoglobulin.
Using various superoxide generating systems and nitroblue tetrazolium or cytochrome c as superoxide detector molecules it is possible to assess the superoxide dismutase activity of proteins. Intact antibodies raised to different antigens, the Fab' fragment of anti-TNF [M632] and well-characterized recombinant Fv fragments of the murine antibody NQ11.7.22 appear to possess superoxide dismutase (SOD)-like activity. Kinetic characteristics of the SOD-like activity of NQ11.7.22-Fv fragments suggest an enzymatic property and these fragments behave in an analogous manner to human erythrocyte Cu-Zn SOD. Furthermore, the SOD-like activity of the NQ11.7.22-Fv fragment is affected by certain single-point mutations in the amino acid composition and has a pH optimum of 6.2-6.6 which is unlike Cu-Zn SOD (pH 7.8-8.2). A change in tyrosine at the 32 position in the heavy chain and histidine at position 27 of the light chain of the NQ11.7.22-Fv fragment results in a profound reduction in SOD-like activity. Tyrosine at the 32 position in the heavy chain is known to play a significant role in antigen binding suggesting that the SOD-like activity occurs at the antigen-binding site itself. Single-point mutations at the periphery of the antigen combining site on the NQ11.7.22-Fv fragment had little or no effect on SOD-like activity. Further studies show that immunoglobin (lgG-1), a commercially available murine monoclonal antibody, can also enhance the generation of hydrogen peroxide, the product of superoxide dismutation, when present in superoxide producing systems. The generation of hydrogen peroxide was increased by low pH (pH 6.25) with lgG-1 but reduced with Cu-Zn SOD.